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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain low loss, high 
reliability and a low cost without needing polishing 
technique in an optical element side end face of a fiber 
stub. 

SOLUTION: In the fiber stub 3 fixing an optical fiber lb in 
a through hole of a ferrule la, one end face of the optical 
fiber lb is made 0.1 jj.m or greater of surface roughness 
Ra, and an adhesive layer 2 of 1.35-1.6 of a refractive 
index is formed on the surface. 




>: 3 A 



LEGAL STATUS 

[Date of request for examination] 1 6.07.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



http://wwwl 9.ipdl.ncipi.go.jp/PA l/result/detail/main/wAAAkua43uDA4 1 5222764P 1 .htm 5/1 6/2006 



Searching PAJ 



Page 2 of 2 



application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl 9apdl.ncipi.go jp/PAl /result/detail/main/wAAAkua4^ 1 5222764P 1 .htm 5/1 6/2006 



, JP,2003-222764,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fiber stub which is a fiber stub which fixed the optical fiber to the through tube of a 
ferrule, and is characterized by forming the adhesives layer of refractive indexes 1.35-1,6 in the front 
face while making one end face of an optical fiber at least more than surface roughness 
RaO.l micrometer. 

[Claim 2] The fiber stub according to claim 1 characterized by the viscosity before hardening of the 
above-mentioned adhesives layer being 300,000 or less CPS. 

[Claim 3] The fiber stub characterized by forming the sheet glass of refractive indexes 1.35-1.6 in the 
top face of the adhesives layer in a fiber stub according to claim 1 or 2. 

[Claim 4] The optical receptacle characterized by equipping the end section periphery with a holder 
while inserting a fiber stub given in any [ claim 1 thru/or ] of 3 they are in the end section of the inner 
hole of a sleeve and carrying out the interior of them to a sleeve case. 

[Claim 5] The optical module characterized by attaching in the end side of an optical receptacle 
according to claim 4 the case which contained the light corpuscle child. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technique in which invention belongs] This invention relates to the optical receptacle which used a 

fiber stub and this, and an optical module. 

[0002] 

[Description of the Prior Art] The optical module for changing a lightwave signal into an electrical 
signal contains light corpuscle children, such as semiconductor laser and a photodiode, in a case, and has 
structure which leads an optical fiber, and introduces or derives a lightwave signal 
[0003] The optical module of the receptacle mold which connected the connector among the above- 
mentioned optical modules connects an optical connecter 34 to the other end while equipping the end of 
the optical receptacle 28 with the light corpuscle child 29, as shown in drawing 4 . 
[0004] The above-mentioned optical receptacle 28 is constituted by pressing fit or adhesion fixing them 
at the sleeve case 26 while fixing to a holder 27 the end section of the fiber stub 23 obtained by carrying 
out insertion immobilization of the optical fiber 21b which becomes the through tube of ferrule 21a 
which consists of ceramic ingredients, such as a zirconia and an alumina, like drawing 4 , and this 
ferrule 21a from quartz glass etc. by press fit or adhesion and inserting in the inner hole of a sleeve 25. 
[0005] When it constitutes the optical module 32 using the further above-mentioned optical receptacle 
28 The case 3 1 which equipped end-face 23 A equipped with the fiber stub 23 of the optical receptacle 
28 with the light corpuscle child 29 and the lens 30 is joined. From another end-face side of the optical 
receptacle 28, plug ferrule 33a can be inserted into a sleeve 25, the end face of optical fiber 21b and the 
end face of optical fiber 33b can be made to be able to contact, and a lightwave signal can be exchanged. 

[0006] The outer-diameter tolerance of Ferrules 21a and 33a is ** 1 micrometer or less, there is a core 
which is the diameter of about 10 micrometers which a lightwave signal spreads at the core of the 
optical fibers 21b and 33b with which the inner hole was equipped, and in order that it may consider the 
cores of each optical fibers 21b and 33b as little connection of loss, the fiber stub 23 and plug ferrule 
33a are held by the sleeve 25 at stability and high degree of accuracy. 

[0007] The end face of optical fiber 21b in the above-mentioned fiber stub 23 Mirror polishing is carried 
out to the curved surface with a radius of curvature of about 5-30mm with ferrule 21a which inserts in 
optical fiber 21b in order to reduce the connection loss at the time of contact. The end face of the 
opposite side In order to prevent the reflected light from which the light outgoing radiation was done 
[ light ] by the light corpuscle children 29, such as LD, reflects by the point of optical fiber 21b, and 
returns to a light corpuscle child, mirror polishing is carried out to the about 4-10-degree inclined plane 
with ferrule 21a which inserts in optical fiber 21b. 

[0008] After it is precise and this mirror polishing is performed to the end face of optical fiber 21b with 
high precision by low loss in the light from the light corpuscle child 29, incidence and in order to carry 
out outgoing radiation, and it carries out the grinding process of the end-face 23 A of the fiber stub 23 to 
an inclined plane, it obtains a highly precise end face by grinding making that particle size fine using a 
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diamond particle. 
[0009] 

[Problem(s) to be Solved by the Invention] however, the time of carrying out mirror polishing of the 
end-face 23 A of the fiber stub 23 in the case of an optical module as shovm in drawing 4 - high - the 
diamond of a high degree of hardness had to be used for [ ceramics ] carrying out polish processing, and 
it had the grinding process and the fauh that processing cost was very high for ferrule 21a which 
consists of ceramics, such as a degree of hardness zirconia and an alumina. 
[0010] Moreover, ferrule 21a was the ceramics, since optical fiber 21b was formed from the quartz, 
respectively, it tended to attach a blemish to the end face of optical fiber 21b which becomes 
coincidence from quartz glass with grinding waste and polishing waste at the time of processing of the 
ceramics about the end face which consists of these different quality of the materials grinding and m 
order to grind, and the very high processing technique was required for it. 

[001 1] Furthermore, in order that the end face of optical fiber 21b might carry out installation or mirror 
polishing precise for the purpose to derive for a lightwave signal by low loss, after it carried out the 
grinding process of the end face to the inclined plane, it had to be ground making particle size of a 
diamond fine gradually, and had required great floor to floor time. 
[0012] 

[Means for Solving the Problem] The fiber stub of this invention is a fiber stub which fixed the optical 
fiber to the through tube of a ferrule, and it is characterized by forming the adhesives layer of refractive 
indexes 1 .35-1 .6 in the front face while it makes one end face of an optical fiber at least more than 
surface roughness RaO.l micrometer. 

[0013] Moreover, the fiber stub of this invention is characterized by the viscosity before hardening of 
the above-mentioned adhesives layer being 300,000 or less CPS. 

[0014] Furthermore, the fiber stub of this invention forms the sheet glass of refractive indexes 1.35-1.6 
in the top face of the above-mentioned adhesives layer, and is characterized by things. 
[0015] Furthermore, the optical receptacle of this invention is characterized by equipping the end section 
periphery with a holder while it inserts the above-mentioned fiber stub in the end section of the inner 
hole of a sleeve and carries out the interior of them to a sleeve case. 

[0016] The optical module of this invention is characterized by attaching in the end side of the above- 
mentioned optical receptacle the case which contained the light corpuscle child further again. 
[0017] According to the fiber stub of this invention, since the adhesives of refractive indexes 1.35-1.6 
were applied to the front face while making surface roughness more than RaO.l micrometer for one end 
face of an optical fiber at least, the end face of an optical fiber can use the field which carried out the 
grinding process, it does not have to carry out mirror polishing, and it can acquire a mirror plane easily 
only by applying adhesives. Moreover, while adhesives enter into the irregularity of the end face of an 
optical fiber and being able to coimect with it firmly, when it uses as an optical module by what the 
refractive index of adhesives is mostly made into the equal for with the refractive index of an optical 
fiber, the incident light from a light corpuscle child can be received efficiently, and the optical 
transmission loss by reflection to a light corpuscle child etc. can be prevented. 
[0018] Moreover, according to the fiber stub of this invention, since the viscosity of the above- 
mentioned adhesives is 300,000 or less CPS, adhesives enter into the minute irregularity of the end face 
of an optical fiber, and can paste up firmly. 

[0019] Furthermore, according to the fiber stub of this invention, since the sheet glass of refractive 
indexes 1 .35-1 .6 was stuck on the top face of the above-mentioned adhesives, when it uses as an optical 
module, optical transmission loss can be reduced more from the ability of the end face which receives 
the light from a light corpuscle child and is reflected to be made into the flat field which is a mirror 
plane. 

[0020] Furthermore, while according to this invention inserting a fiber stub in the end section of the 
inner hole of a sleeve and carrying out the interior of them to a sleeve case An optical receptacle is 
obtained by equipping the end section periphery with a holder. Furthermore, since the case which 
contained the light corpuscle child can be attached in the end side of an optical receptacle and an optical 
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module can be obtained, the incident light from a light corpuscle child can be received efficiently, the 
optical transmission loss by reflection to a light corpuscle child etc. can be prevented, and a reliable 
optical module can be obtained. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0022] Drawing 1 is the sectional view showing 1 operation gestalt of the optical receptacle which used 
Ae fiber stub and this fiber stub of this invention. Ferrule la, The fiber stub 3 obtained by the through 
tube of this ferrule la by carrying out insertion immobilization of the optical fiber lb is inserted in tihe 
end section of the inner hole of a sleeve 5, and while pressing fit or adhesion fixing and carrying out the 
interior of them to the sleeve case 6, it is constituted by fitting a holder 7 into the end section periphery. 
[0023] Moreover, when it constitutes an optical module using the above-mentioned optical receptacle 8 
To the end-face 3 A side equipped with the fiber stub 3 of the optical receptacle 8 as shown in drawing 2 
Join the case 1 1 equipped with the lens 10 with the light corpuscle child 9, and the optical connecter 14 
which comes to carry out insertion maintenance of the optical fiber 13b is inserted into a sleeve 5 from 
another end-face side of the optical receptacle 8 at the through tube of plug ferrule 13a. The end face of 
optical fiber lb and the end face of optical fiber 13b can be made to be able to contact, and a lightwave 
signal can be exchanged. 

[0024] The above-mentioned fiber stub 3 becomes the through tube of ferrule la which consists of 
ceramics, such as a zirconia and an alumina, and this ferrule la from optical fiber lb by which insertion 
immobilization was carried out. 

[0025] Moreover, in order for the end face of the above-mentioned fiber stub 3 to reduce connection loss 
with an optical connecter, it is processed with a radius of curvature of about 5-30mm in the shape of a 
curved surface. In order that other-end side 3 A may prevent the reflected light from which the light 
outgoing radiation was done [ light ] by light corpuscle children, such as LD, reflects by the end face of 
optical fiber lb, and returns to a light corpuscle child, the about 4-10-degree inclined plane is formed. It 
is important that adhesives 2 are applied to 0.1 micrometers or more and the top face of those for the 
surface roughness by Ra. 

[0026] By what end- face 3 A of the above-mentioned fiber stub 3 is set to 0.1 micrometers or more for 
by surface roughness Ra, adhesives enter into the irregularity of the end face of optical fiber lb, and it 
can connect firmly. In addition, in order to set surface roughness of end-face 3 A to 0.1 micrometers or 
more by Ra, after inserting optical fiber lb in ferrule la, it can obtain easily by carrying out the grinding 
process of the end-face 3A by the surface grinder, dicing, etc. 

[0027] Moreover, the adhesives layer 2 formed in each above-mentioned end-face 3A When a refractive 
index is specified as the thing of 1.35-1.6 and optical fiber lb is generally formed with the quartz. By 
what the refractive index of a quartz is about 1 .457 and the refractive index of the adhesives layer 2 is 
mostly made into the equal for with the refractive index of this optical fiber lb When it uses as an 
optical module, the incident light from the light corpuscle child 9 can be received efficiently, and the 
optical transmission loss by reflection to the light corpuscle child 9 etc. can be prevented. 
[0028] In addition, the refractive index of the above-mentioned adhesives layer 2 can reduce optical 
transmission loss, so that it is close to the refractive index of the core of optical fiber lb, and it shows 
the refractive index after adhesives harden. 

[0029] Moreover, although surface roughness of end-face 3 A of the fiber stub 3 was made more than 
RaO.l micrometer here, more than surface roughness RaO.l micrometer, then the same effectiveness can 
be acquired for the end face by the side of the light corpuscle child 9 of optical fiber lb at least. 
[0030] Furthermore, as for the above-mentioned adhesives layer 2, it is desirable that the viscosity 
before hardening is 300,000 or less CPS, and in case adhesives are applied, it enters into the minute 
irregularity of the end face of optical fiber lb, and can be pasted up firmly. If the above-mentioned 
viscosity exceeds 300,000CPS, adhesives do not enter into the irregularity of the end face of optical 
fiber lb, and it carmot paste up firmly. In addition, it is more desirable to set the above-mentioned 
viscosity to 20,000 or less CPS, and since it enters into the irregularity of the end face of optical fiber lb 
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easily, it can paste up firmly. 

[003 1] As such adhesives, can use ultraviolet curing molds, such as an epoxy system, an acrylate 
system, and an inorganic system, a light hardening mold, and heat-curing mold adhesives, and these 
adhesives are only stiffened. Only by applying adhesives to end-face 3 A of the fiber stub 3 containing 
the end face of optical fiber lb, since surface roughness after hardening can be made into a very smooth 
field 0.1 micrometers or less by Ra By the minute blemish of the end face of optical fiber lb, the 
reflected light which returns to a light corpuscle child can be prevented, and optical transmission loss 
can be performed vnih a very small thing. 

[0032] Next, other operation gestalten of this invention are explained based on drawing 3 . 
[0033] In the fiber stub 3 shovra in drawing 3 , the adhesives layer 2 is formed in end-face 3 A by the 
side of a light corpuscle child like the fiber stub 3 shown in above-mentioned drawing 1 , and the sheet 
glass 4 of refi-active indexes 1.35-1.6 is formed fiirther. Beforehand, since the fi-ont face of the above- 
mentioned sheet glass 4 is the field in which the surface roughness is in the mirror plane condition 0.1 
micrometers or less by Ra, and the display flatness of the fi-ont face was excellent, when it is not 
necessary to give mirror polishing to the end face of optical fiber lb and uses as an optical module, it 
can carry out carrier luminescence of the incident light and the reflected light fi-om the light corpuscle 
child 9 efficient, and can make optical transmission loss a still smaller thing. 

[0034] Moreover, the above-mentioned sheet glass 4 may consist of quartz glass, borosilicated glass, 
Pyrex (trademark) glass, etc., and may form an antireflection film in tiie fi*ont face of sheet glass 4. 
[0035] As for the sleeve 5 which inserts these fiber stub 3, it is desirable to consist of ingredients, such 
as a zirconia of abrasion resistance and high intensity, an alumina, and copper, and to be formed from 
the same ceramics as ferrule 1 a. 

[0036] In addition, as for the surface roughness of the peripheral face of the above-mentioned ferrule la, 
and the inner skin of a sleeve 5, it is desirable to be referred to as 0.2 micrometers or less by Ra in 
consideration of both insertion nature, and the bore tolerance of the outer diameter of ferrule la and a 
sleeve 5 makes connection loss small by being referred to as ** 1 micrometer or less. Moreover, in order 
to hold ferrule la certainly, as for the bore of the above-mentioned sleeve 5, it is desirable to design so 
that it may become press fit of 1 or less Kgf 

[0037] Furthermore, it is fixed to the holder 7 which becomes the end section periphery of ferrule la 
from stainless steel etc. by press fit or adhesion, and press fit or adhesion is fixing the sleeve case 6 to 
the holder 7. As for the sleeve case 6, it is desirable for it to be formed with broad ingredients, such as 
stainless steel, copper, iron, nickel, plastics, a zirconia, and an alumina, and to form according to the 
quality of the material which has the same coefficient of thermal expansion as the holder 7 with which a 
periphery is equipped especially. 

[0038] In addition, various modification is possible if the optical receptacle of this invention is within 
the limits which is not limited to an above-mentioned operation gestalt and does not deviate from the 
summary of this invention. 
[0039] 

[Example] Here, the example of this invention is explained. 

[0040] First, the optical receptacle sample of this invention as shown in drawing 1 was produced. 
[0041] After carrying out a grinding process so that it may become surface roughness as shows the end 
face by the side of the light corpuscle child of an optical fiber in Table 1 while inserting in the optical 
fiber which becomes the through tube of the ferrule which consists of a zirconia from a quartz 
(refractive index 1 .45), as shown in drawing 1 , as shown in Table 1 at the end face, an adhesives layer 
is formed and a fiber stub is formed. 

[0042] In addition, the fiber stub which formed the sheet glass of a refractive index 1 .45 in the top face 
of an adhesives layer fiirther is also prepared. 

[0043] Subsequently, press fit immobilization of the obtained fiber stub was carried out at the holder 
which consists of stainless steel, the sleeve which becomes the end section periphery of a fiber stub from 
a zirconia was put, and the optical receptacle sample was prepared by carrying out press fit 
immobilization of the sleeve case which consists of stainless steel at a holder. 
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[0044] Moreover, as an example of a comparison, by the same quality of the material as *♦**, and the 
approach, the fiber stub was formed, the end face by the side of the light corpuscle child of an optical 
fiber was processed into less than 0.1 micrometers by Ra by mirror polishing, and the optical receptacle 
sample was prepared. 

[0045] Furthermore, the optical receptacle sample which forms a fiber stub, processes the end face by 
the side of the light corpuscle child of an optical fiber into 0.03 micrometers by Ra by mirror polishing, 
and does not apply adhesives to the end face by the same quality of the material as **** and the 
approach as a conventional example was prepared. 

[0046] The floor to floor time of the end face by the side of the Ught corpuscle child of each sample was 
measured, and it measured fi^om the amount of the light which inserts an optical connecter fi*om a sleeve 
side and carries out outgoing radiation of the connection loss of a fiber stub fi-om a holder side. 
[0047] Moreover, the -40 to +85 degrees C heat cycle test was performed for each sample. And it 
considered as the thing success in which adhesives do not exfoliate, and what exfoliated was evaluated 
as a rejection. 

[0048] The result is shown in Table 1 . 

[0049] 

[Table 1] 



No. 












CdB) 






(CPS) 


♦1 


0.01 


1.45 


20.000 


ML 


15 


0.25 




*2 


0.03 


1.47 


20.000 




14 


0.25 




♦3 


0.05 


1.45 


20.000 




12 


0.25 




♦4 


0.07 


1.45 


20,000 




10 


0.25 




5 


0.1 


1.45 


20,000 




3 


0.25 




6 


0.2 


1.45 


20.000 




1 


0.25 




*7 


0.1 


1.3 


20.000 




3 


0.50 




8 


0.1 


1.35 


20.000 




3 


0.29 




9 


0.1 


1.45 


20.000 




3 


025 




10 


0.1 


1.6 


20.000 




3 


0.28 




♦11 


0.1 


1.7 


20,000 




3 


aso 




12 


0.1 


1.45 


20,000 




3 


a20 




13 


0.1 


1.45 


300,000 




3 


0.24 




14 


0.1 


1.45 


350,000 




3 


0.75 




15 


0.1 


1.45 


300,000 




3 


0.33 




16 


0.1 


1.45 


20,000 




3 


0.25 




17 


0.1 


1.45 


10.000 




3 


0.23 




♦18 


0.03 








14 


0.25 











[0050] While its floor to floor time was as short as 1 - 3 minutes since the end face of an optical fiber 
was used for the sample (No.5, 6, 8-10, 12, 13, 15-17) which applied the adhesives of refi-active indexes 
1.35-1.6 to the end face of an optical fiber v^th a grinding side and it could make cormection loss as 
small as 0.23-0,33dB so that clearly from Table 1, adhesives did not exfoliate by the heat cycle test. 
[0051] It turned out [ 0.2-0.29, and ] that especially the sample (12 NO, 13) by which the viscosity of 
adhesives formed sheet glass in the sample (5, 6, 8, 9, 10, 12, 16) and adhesives of 300,000 or less CPS 
is very small. 

[0052] On the other hand, connection loss was [ the small sample (No.7) and the sample (No. 11) with 
the as big refi-active index of adhesives as 1.7 ] very as large [ the refractive index of the adhesives 
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applied to the end face of an optical fiber ] as 0.5dB and O.SOdB respectively to the refractive index 1.45 
of the core of 1.3 and an optical fiber. 

[0053] Moreover, although connection loss is as small as 0.25dB, since mirror plane polishing of the end 
face of an optical fiber was carried out, floor to floor time has taken 10 to 15 minutes, and, as for the 
sample (No. 1-4) which is an example of a comparison, adhesives exfoliated from the end face of an 
optical fiber by the heat cycle test. Similarly, also in the sample (No. 18) which is the conventional 
example, 14 minutes and a******** found floor to floor time. 
[0054] 

[Effect of the Invention] According to the fiber stub of this invention, since the adhesives of refractive 
indexes 1.35-1.6 were applied to the front face while setting surface roughness of the optical fiber end 
face by the side of a light corpuscle child to 0.1 micrometers or more by Ra at least, while the end face 
of an optical fiber can use the field which carried out the grinding process, it is not necessary to carry 
out mirror polishing of it, and it can acquire a mirror plane easily only by applying adhesives. Moreover, 
while adhesives enter into the irregularity of the end face of an optical fiber and being able to connect 
with it firmly, when it uses as an optical module by what the refractive index of adhesives is mostly 
made into the equal for with the refractive index of an optical fiber, the incident light from a light 
corpuscle child can be received efficiently, and the optical transmission loss by reflection to a light 
corpuscle child etc. can be reduced. 

[0055] Moreover, according to the fiber stub of this invention, since the viscosity of the above- 
mentioned adhesives is 300,000 or less CPS, adhesives enter into the minute irregularity of the end face 
of an optical fiber, and can paste up firmly. 

[0056] Furthermore, according to the fiber stub of this invention, since the sheet glass of refractive 
indexes 1.35-1.6 was stuck on the top face of the above-mentioned adhesives, when it uses as an optical 
module, optical transmission loss can be reduced more from the ability of the end face which receives 
the light from a light corpuscle child and is reflected to be made into the flat field which is a mirror 
plane. 

[0057] Furthermore, while according to this invention inserting a fiber stub in the end section of the 
inner hole of a sleeve and carrying out the interior of them to a sleeve case An optical receptacle is 
obtained by equipping the end section periphery with a holder. Furthermore, since the case which 
contained the hght corpuscle child can be attached in the end side of an optical receptacle and an optical 
module can be obtained, the incident light from a light corpuscle child can be received efficienfly, the 
optical transmission loss by reflection to a light corpuscle child etc. can be prevented, and a reliable 
optical module can be obtained. 



[Translation done.] 
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0 0 c p s&TX'hi z b imkb-tm^ i iztm 

izmitnmmm<r>±mizmvimi . 3 5~i. ecois 

'J-f'r-x^znm-h b b ttc. ^<r>-m>^m^ziti 

j\^ym^Lfczbmmbth^u-tr^i';i'. 
[m^m5]n^m4iz^iM<r>i/tu-^r^^juo-'mm 

izm'i'mmtt:ir-xt:Wi*)mft:Zb^mLbi- 
[0001] 

X'hi. 

t0002] 

S/A-/Ui. ^Slf*:^— h^^^^-H^c7)3t 

[ 0 0 0 3 ] ±iE3fe* i^'J.-;^^7)3^^^^;?^'2:g^•r 
*tJ: 3{C3tHrT^:?;l-2 8c7)-SlC3t^^ 2 9 
x.Si:tt)tc, fl!lSt3K3Jr>^'^'34SrSf^-fSt«0-C 

[0 0 04] ±iB3en:r:J'^';l'2 8{i. 04<^J:^{c 

T, r;l'5-f^(;0-fe5 5-y;5'ff^*^^>^S7x 
)V-)V2 1 afc, S7x;^-;^2 l aOSffiTLt^HXf 
7Xlf*><i>^S3t7T-f A2 1 b^ffAlI^txT'^<i>il 
7 T A'X 7' 2 3 cO-fflSiSS- ^/P^^ 2 7 tCffAXti 
tmcJcOll^L. XU-7'2 50rt?Lt}fA-tl.i:i: 
tic, 'J-7'^r-;^ 2 6 tffiAXtt^ll^ 

[00 0 5] ^t:>\,Z±J&^±V^'T^C')V2 8^m\^X 

807r^A';^^'7'2 3S:(i;i^ffiffl2 3Afc. JKS^ 
29bVyX3 0imttz'r-X3l^^^L. 
y99lV28<r>\,o -^rcoSffiffiiJ J; 0;^U-725l*I(C 
7'7:/7x/L— /l^3 3a$r}¥AU. 7^7 T^>'^'2 1 bcO 
«iBt3K77'fA'3 3b<0Jt8ffitSrSS^$-t. 3tm-t<0 
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(00061 7i;l'-;P2 1 a. 3 3 a(7)3'i-S^^{i:± 
l/;tinmTt% '?-Ort?Lt(i;e.'?.ix^>:3K7r'fA2 1 

b , 3 3 b <r>^>^\iz\,im,^mmhm. i o A(mg 
m±t:m:<7xi'^^\.^mmb-rifzi^. xv-y2 5izi 

-5T7r^>'<X^'7'2 3St/f7"7:/7x;U-;P3 3aSr 

[ 0 0 0 7 ] ±§£7 r 'f A'XrJ'T' 2 3 {cfc{tS5t7 r ^ 
A'2 1 bcTJSffiti. 3tiB$(r)«iBia3^$rj8<^-r7ta^tC5fe 
7r>f>'N'2 1 bSrjf3i-ri>7x;W-;l/2 1 afct ttft 
$^ 5 - 3 0 in«c7)Mfc^ffiWe S ^IT 0 . S 
MffltOSEti. L D m<r>ym=i- 2 9 <b Kit § 
3fc7 T 'f A' 2 1 bi7)5fe^gi5-C'Slt LT3tS^ tMI.K»f 
3tS:R&±-rSfei^. 3K7r>fA'2 lbS:Jfjl'r*7x;P 
-;l'2 1 a i: fc tK4~l 0' S«<0<^ffl(=«iBgi3fe 
Silt 1^1., 

[0008] z<mmmmi. tftyr^^^2 1 b<o«H 

tc7t«i^2 9 *^^>co^^ ®a*-cAS+&i^aisfrs 

2 3 A ^mmmizmimx uz^k. -v^ y m^Fi 
m^^x^conmmi}>< t^^m-mibizx^ 
X. »mm^j:mt:ni>xoiz-t It COX'S) i>, 

[0009] 

imMm^txob-tmm] Li}>i^j:ifi(>. m4iz 

^■t<t yr^j<x9y23<r> 
mm2 3Aimmm^-ti^.. «ws^i^';u3-r. r 

;PS-^^<7)Hr^5 •y:5';^*>^>^ra7x;l/-;P2 1 aS-gf 

[0010] 7x;l'-;l/2 1 a{i-fe9 5-y:;'X 

J9f»<-ftcJ:-?T. 53l;>{f9;^*^4>'5rS5li7r'f A' 
2 1 bco»c<i^Wt^<, ffiJbtiSBV^JiilSffi** 

[0011] $<5>tC, 5ii7r-fA'2 1b<0Wi. 3tfl 

Litf^. ^^^zy■^^r^y\icmmmi)^<UJ:i}^(:>m 

[0012] 

[iilSS:i»^-fl.fci^<7)#g5] *^B3c7)7r-<A'x^/ 
a. 7 x;^-;^^^Mffl7L^^3l^7 T >f A'Sril^ t/i 7 r 
A'X:?7'-C-i>oT, iJ'^<t i,3t7r-f A*(:7)-*-<0ffiffi 
S:«MSRaO. 1 /<nij.:l±t-rsi: tt::. -eoS 
ffiCSJf^l. 3 5~1. 6iO««fja$rjefiRU>:C:i: 
t:mbi-H,<^'CS>h. 

[ 0 0 1 3 ] *7t. *I6BH07 T 'f A'A^T-W. JJ2« 
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^MM(Dmitt^<^^^f}^30 0. 0 0 0 C P SJilTT'fc 
[00 14] $<?>K. ^^eoyr-(J<xi^yii. Jje 

[00 15] *!t$4>fc. *5|HB<03tHrr:J'^/m. 
±157 T ^ ^ N'x 5' y S-;^ U - 7'£7)rt5l<0-^ia5(cJi|A 

[0016] $^>l=t7t. :^^m(r)^=t'J^-Mi. ± 

[0017] ^^m(r>7 r-f ^<X^yizX1Xl,i. iS^^j:< 
i:t3t7r'f/N'O-:^rc0«ffl$-^fflfflSSrRa0. l;u 

miiLht ttbbiiz^ ^crmmizmmm 1.35- 

1. e(0^m^li:m?fliLtiZti)^(>. 3t7r-f A'coSfSffl 

mm<. n^mm^mtimfx'^^iizmminhz 
m^mstfhzkifix'^h, 

[00 18] tfz. ^Wn<^yrAJWzr\,zi:ix\,i. 
iJBS«^JcO|fiS*^' 300, OOOCPS \:XfX'h h Z 

[00 19] ^t^iz^ ^^mcoyr-fy'ixfyizXti 

a. ±m^m(o±mizmifrmi . 35-1. 60)m 

^-o^Wj:mtthzti3^x-^i,zti)^(^. 
mi^ms^^^hztifiT^h. 

[0 0 20] itz^ht,z. i^%mziitit,i^ yr^J^x 
^yi:x^)-zf<r)mjr)-'^mznXL. iix(^i:x^) 

-:r^-x\izpmth t t> fc. ^<r)~mif^mzt^)v 

y^^m-ttZh\,zi:')Xit\y^y9i')Vi:n. 
[0021 ] 

^zm^^xmm^. 

[00 22] am. ip-%^]^(r>yr^f<^X9yMfZ(7i 

yr-if^xi^7^m^^tz%v-^r9i;)v<D~mmm.^ 



3.<^nm^Hz%yr^/<\hmMm.LX%htttzy 
r^A'X;?7'3l:XU-y5 O|*lfL<0-aa5ic»A 

tSfcfcttc. -?-co-^{'mK*;P^^7S-K^-rs:: 

t\>zi.^xm^^ixx\.^h, 

[00 23] tt:. ±a<7)3t^^r7•^'^';^8^•ffl^,^■C3fe 
tyju-yW$-|i^-f ia2{CS^1-J:3{:3fcHr 
7*^'^;i/8co7 r ^•;^:?7'3 5:(ii/>:Sffi3 Ai|{:, 
J^^9i:U>Xl OSriii/>:^-Xl iSr^^U 
U-ferr^^'/WSOt, 5-:*-0«Bll!lJ: Oxy-7'5rttC 
7'7iJ^7 x;l— ;P 1 3 a(7)M3i?Ltw3t7 r >'^' 1 3 b Ir 
JfA«J*LT=5rS3t3*^'^'14^J¥At. 3t7r'fA 
lb(7)ffiffii:3\i7r'f>'N'l 3bOJSffitSriJf$-ti:. 56 

[0024] ±ie7r^A';?>5'7"3«. 'y)V3-7. 7 

7 x;w-/i' 1 a<oMai?Ltffaas$n!t5e7 r >f a- i 

bt*^'o^rS. 

[002 5] tfz. ±Xi.yrA)^X9r3(n^m\i. 3t 
3 ^ t iO^«?iS* S:<S«$ -li: I. 5~ 3 
OinnigjS<r)ftHttt:jDI§iX. fi!j:fr<0^iii3 A«LD^ 
£7)3fe^^*>A> ailt$fl/:!3fe*<3l£7 T A' 1 b «®T-R 
ltLX3t^i^tMI.K*f3t5:B5it-ri.^Ci^4~10' U 

mmmtm^^iix^^. ^<n^wsi^ms.x^ 

0. lu miiLh, K-)^ffi±.mzwim2ifimi^ixx 

\^hzbi?mmx'hh. 

[0026] ±iE7r^A'X:^'7'30«ffl3AS:^ffiffl 
§RaT'0. l/fmJJUit UTti<C:i:tJ:-3-C, 5t7 
r^A'i b<7)Sgfflcr)iy]Citcg?«SiJ*<A'9a;^^. 3fiStc« 
^T'&l.. ffiffl3A(7)afflffi§5:RafO. 1/z 
mJiLhfc-f l)tc«. 7x;W-;H at3K7r-<^N'l bS: 
Jfiity-^:?*. -?-c^«ffl3A5:TO?5ffiiJSi. y^vV/^ 
ck 0 gffiiJJpi-r S i: i -D T^t^S vl t *«t' # 

[ 0 0 2 7 ] ±M%mi&3 Mzm^^iitwsm 

12ti. liJf$*U . 3 5-1. 6«Ot><7)tC^£§^I, 

-m.i»z^y 7 ^ f^i hifi^xi^'^^tix^^hm^. 5 

ISOlJf 1.457 SKT* "5 . S«»J« 2 miSr 

^^z<r>±y7^j<^i h<r>mtfx^bmmL\^h<r>bL 

Xii<Ztf.zX':.X. ^K^v-'ji-yUt LTfflV^;^^. 3fe 
^^9*>^,<OAW3tSr«!)^J;<S3feL. 3li^i^9'\<^R 

[ 0 0 2 8 ] 'Srfc. ±ie««^ji 2 <r>mm^t%y r ^ 

A- 1 b<^3ToaJr*lcjfivHii:3\ieiSii^S:igM$-ii: 

1. c: t ifx*% . g^lj&ni-fbL^cmoJSSf^^s^t to 

[00 29] -tfz. zzx:\,iyr^>^x9y3<r)m&3 
AO^fflfflS $• R a 0 . 1 ju mJjUif: L/c*<. ::j'^^< i: 
t.5fe7r^A'l bc03t«^9fi!|cOSBii«:«fflffi$Ra 
0.1/4 mOhi: C t **T'# 
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c 0 0 3 0 ] $ ^>c. ±%immm2i,i. mm(r>^& 

300, 000CPSS:«8tl>i:. 3K7T'f-'N*lb<0^ 
•C'l'^rl^ 'Srfc. ±iEttJg$:2 0, 0 0 OCPSl.:lTi: 

[003 1] iWi:o^:}S«SiJi:LT, x.-ifdf^-i^. r 

tili^k^-frS^'ltT'. ®ft^<7)^ffla$ S: RaTO . 1 

[0032] »:C*^HJc7)f|ii<^||t|j^®S:|13 tav^T 
[0 0 3 3] ll3t:*t7r'f>'N';^^':/3T1i. ±a<7) 

n 1 \iZ5h-fy r -i )'^x^y3 k mmz^m=Fm<^^m3 
Aizmmm2m^^ii. $<?.Ka*f$i. 35- 

1. 6c7)m:^'yX4tmfS.^ixX\-^l ±i»'7X4 
O^ffia, f (7)^M$*<RaT'0. lutnWF 

9 i}'h<r>Altimx/m^^»mmiz^miT^ . 

mm^^^t>iz/h^'ii,<7)t'rtzki3iT^h, 

[0 0 34] tfz^ ±ie«*'5X4ti, ^^:^yX^ 15 
AMU'-y^'X (g^ffig) ijyxmt- 
^>=5rO, «?;y7X4c7)^ffil:RSt|!S±Jl$:JBfi£LttJ: 

[0035] Z.ti(oyr'iJ'^X973-i:nX'rhX^}- 

[0 0 36] :5ri3, ±ie7x;P-;H a<7)J'|-)gHi:;^U 

r, RaTO. 2//miaTi:-rS;:fc*»mL<. life 

iiiJilTt-ri.^i:tcJ:ot«^«*S:/jN$< Lti^l.. 
*Jt. ±iBX'J-7'50l*lS(i7x;P-;Ha^l|||{C 



[ 0 0 3 7 ] § (itc, 7 x;u-;P 1 ac7)-^gKJ'|.|gtcx 
■fyUX^*^/t,^|,;f.;l.^^7tcEAXtig^«^t<J: OH 
^$)h.. ;^ >; -fY-x 6 ^*;u^7 KBEAXtiSSt^ 

X. ai. --y^r;!,^ 7"7;?.f--y^'. x>3-r. T 

[0038] ^fc. *l6BJ<7)*H:7°^'^';mJ:^«0|| 
[0039] 

[00401 5tr. la 1 iziiitx 0 ^^mn(Mt\^-tr 

[0041] llll;:*1-J:5t:vVP3rir*^f>^57x 

jv-jvconmmz^ mmi. 4 5 ) *'<i>'5r53t7 

r^J^iW^-thkthiz^ 3t7r^>'N'<7)3t^?i|c7)JS 

fi, 1 (c^^-r^D < mmmm ut 7 r 

[ 0 0 4 2 ] 'Srfe, mmnm<r)±M\,z^ h^zmm 1 . 
[0 04 3]»:v>r, ni>ixtiyr^f'^x^':ri:XTy 

UX*^^>=5rS*;WcffAllSL-, 7r'f a'x^7c7)- 
«a5{'l-Jflci/>3-7*>^>^:l>>^'J-:/^?g-ti:, XtV 
vxpt>t£hx^)-:f'!r-x^:t^)VfrizKXm.th^ 
k\iZl->X%V-^r^i')\^immLtz. 

[0044]*^^. mtmb Lx , mtnmtcm. 

imiZX-oX^ yr^J<>X9f^m^L^ 3l£7r-^A<7) 
3K«?ffl!lO«M«:li(aBf®{'J:orRaT0. Ixtm* 

[0045] $^>t, ?**eajJ:LT. ±3ShISia:5r« 

1imi,zi.^X. yr^/^x^nm^L. ±yr^ 
>'<<?)3tS^ffl!WSfgffiS:^an9fatJ:-5tRaT0. 0 3 

[0046] #iiSm^^<0«fflcOjPII^S$ri!l^ 

yr-iJ^x9f<nwm^^x^)-ymt^(^%zi^^ 

[0047] *)t. #l«iR?:-40'C*»ii,+85*COa 

[0048] ^<r>i^^im 1 iZyf^t. 
[0049] 

[^1] 
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No. 


Ra ( // m) 








WB) 








*1 




1.45 


20,000 














1.47 


r\f\ AAA 

20,000 


^1 


1 *♦ 


n 9>^ 








1.45 


20,000 


^1 
imU 


1 9 


n 9c 
u.zo 






v.U/ 


1.45 


20,000 


Ml 


in 


U.ZO 




R 

9 


U. 1 


1.45 


20.000 


^1 


*> 

0 


u.zo 


am 


Q 


n 9 
u.^ 


1.45 


20,000 


^1 


1 


U.ZD 


1 


*7 
* / 


n 1 

V. 1 


1.3 


20,000 




J 


U.OU 


t 

1 




n 1 


1.35 


20,000 




1 
o 


n oQ 
U.Z;! 


t 

1 




n 1 


1.45 


20,000 


^1 


o 




t 

1 


10 


0.1 


1.8 


20.000 




3 


0.28 


T 


*ii 


0.1 


1.7 


20,000 




3 


0.80 


T 


12 


0.1 


1.45 


20,000 


*y 


3 


0.20 


T 


13 


0.1 


1.45 


300,000 




3 


a24 


T 


14 


0.1 


1.45 


350,000 




3 


0.75 


T 


15 


0.1 


1.45 


300,000 


»L 


3 


a33 


T 


16 


ai 


1.45 


20.000 


ML 


3 


0.25 


T 


17 


0.1 


1.45 


10,000 


ML 


3 


0.23 


T 


*18 


0.03 




ML 


ML 


14 


0.25 





[00 50] «l*^^>B3/i>A^^J:3t. 3t7r'f>'^'^0^S 

mizmmi. 3 5~i. effymm^minuzun 

(No. 5, 6. 8~10, 12, 13. 15-17) 

l.;tJ6jDIl^lBI*<l-3^i:M<. g?i!a3^{iO. 2 3 
-0. 33dBt^jN§<-ri.it*>'T'#l.i:tit. ffl 

[00511 mz. mm^KD^mm oo. o o ocp 

SVJ.T<r)mni5. 6, 8, 9, 10, 12. 16)S 

mmzm:«yximmitzum(hio. 12, i 

3)ti. 0. 2-0. 2 9t^Nmc/h$i.^::i:**W-5 

[0 0 52] ztiiznt. ^7T^/«Dmzm^irz 
immcomirmi^ 1 . 3 t^t^ r Aco3r<7)jgtif$ 

1 . 4 5{CWMn$V^?*^ (No. 7 ) Sl^. g»^JW 

®i)f^An . 7 fc:»c^>5rS«« (No. 1 1 ) {±, mmm 
^ififl^tlO. 5dB. 0. 80dBi:^mtC:*:|:V> 

[0 0 5 3] il/i, Jt«^T'fc5l«^ (No. 1-4) 
{i.mm^MiO. 2 5dBt/lN$V^t(7)o. 3t7r^ 
>'N'«^fflffl5r^ffl?5f$L-CV^|,fc*^. Slo:B$ra*U 0-1 

lim(No. IQ) \,Zii\.^Xh.tm^\A'rtt^ 
[0054] 



0 . 1 u^xk-t thth^i tc. ^ffy$m.zwm i . 

35-1. (>(rimm?i\^mM\^fz^tti-^h.%VrA)^ 

wz^mifivo^ikTmmzwkx^h'tti^^z. ^ 

[ 0 0 5 5 ] ijt. *f6Bflc7)7r>f 
±iEg»ffJO«i«*« 300. OOOCP SUITT* S CI 

[ 0 0 5 6 ] $ <i>fc:. *IHBc07 T ^ /U:? J:*i 

. ±iES«lfJ<7)±ffll:Sllf* 1 . 3 5-1. 6c7):K;y 

^ii^m^^^ztt^x'th. 

{0 0 51 \^fz^h\iZ. ^Wmi.tll,i. 7 T 

^'7'S-xy-7'<7)i*i?Lo-«a5ttfAL. -etKs^;^'; 

-^'r-x\,z[fm-thttuz^ ^<n-mmiz-^^i\^ 
yimmt^ztizi:r,xt/eu^rsi')Uin. 

tc. 3tH:7":5'i?yK7)-jgaic3tS^Srl|31ttL^^^-;^ 
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[03] Wm<r)Vr^)<'7.9ymJ-^iX^l^\<-^tz.%V 

(04 ] mm%^V:i.-)v^7i^wm^hh. 

1 a : Vx)V—)V 
lb : Jfc^T'fA' 

2 : ^^Jl 

[El] 




3 : yr^J^X^r 

3 A : 7r-f>'N'X:J'7'Jgffi 

4 : is;<r7;?. 

5 : X^)-:f 

6 : ;^U-yir-x 

7 : 

8 :3KHrr:J'^';l' 

9 :3K*^ 

1 0 : vyx 
1 1 : ^-X 
1 2 

13a: r^/^x^lz-zP 
13b :5fe7T'fA 
14 

[112] 

7 10 / 



